Previous empirical research on democracy and global warming has mainly questioned whether democracy contributes to climate protection. However, there is no consensus in the theoretical literature on what institutional traits of democracy are crucial for climate policy. Thus, results based on indices that summarize multiple democracy quality dimensions could be misleading, as their effects could balance each other out or hide the relative importance of each institutional trait. This article examines whether the analysis of the effects of democracy quality dimensions, measured by separate indicators, contributes to a better understanding of cross-national variance in climate policy compared to the focus on the regime type difference, measured by democracy quality measures. Compared to earlier research, the results indicate that the positive effect of democracy on commitment to climate cooperation depends on the realization of political rights. We find little to support the claim that democracy quality dimensions matter for climate policy outcomes. The main implication of our findings is that it could be fruitful to use more disaggregated democracy measures for the analysis of substantive research questions.
Introduction
This article examines whether the analysis of the effects of specific dimensions of democracy quality, as opposed to the focus on the regime type difference, improves our understanding of cross-national variation in commitment to climate cooperation and climate change mitigation performance. Referring to the so-called Churchill hypothesis, which regards democracy as the best form of government, political scientists study the policy performance of democracies and autocracies. In answer to the political recognition of global environmental change, a growing number of studies have focused on the relationship between the regime type and climate change. Empirical research finds that democracies are more likely to join international environmental agreements (e.g., Bernauer, Kalbhenn, Koubi, & Spilker, 2010; Neumayer, 2002a) and perform better in solving local and regional environmental problems that do not demand considerable behavioral changes (e.g., Bernauer & Koubi, 2009; Li & Reuveny, 2006; Ward, 2008; Wurster, 2013) than their autocratic counterparts (see also Fiorino, 2011, pp. 375ff.) . More recently, this conclusion has been questioned regarding global warming (e.g., Beeson, 2010; Shearman & Smith, 2007) . While quantitative research supports the relationship between democracy and the ratification of international climate agreements (e.g., Bättig & Bernauer, 2009; Fredriksson & Gaston, 2000; Gallagher & Thacker, 2008; Neumayer, 2002a Neumayer, , 2002b von Stein, 2008) , the empirical literature is unclear about the relevance of regime type for climate policy outcomes (e.g., Bättig & Bernauer, 2009; Gleditsch & Sverdrup, 2002; Kneuer, 2012; Li & Reuveny, 2006; Midlarsky, 1998; Spilker, 2012 Spilker, , 2013 Wurster, 2013) . Wurster (2013, p. 89) argues that "it has become clear that a dichotomous distinction between democracy and autocracy is not sufficient to explain the performance results" (see also Christoff & Eckersley, 2011, p. 439) .
Previous empirical research has mainly questioned whether democracies contribute to climate protection. However, there is no consensus in the theoretical literature on how democracy influences climate policy. Different aspects of democracy are emphasized as crucial for the environment and there is no agreement on a uniform effect of the democracy quality dimensions (Burnell, 2012; Held & Hervey, 2011; Payne, 1995) . Therefore, the question is which institutional traits of democracy affect the global atmosphere (Burnell, 2012, p. 823) . This issue becomes important for the measurement of democracy quality in the statistical analysis as well. In accordance with their research question, empirical studies test the effect of summary measures of democracy (e.g., from Freedom House and Polity IV) on climate policy. While several studies test the robustness of their results using multiple indicators, democracy indices vary, not only in their validity and reliability but also in their underlying democracy concept (e.g., Munck & Verkuilen, 2002; Pickel, Stark, & Breustedt, 2015) . Moreover, results based on indices that summarize multiple democracy quality dimensions could be misleading, as their effects could balance each other out or hide the relative importance of each trait.
Our analysis contributes to the academic literature on the measurement of democracy quality. More recently, disaggregated democracy quality data for large-N studies has been made available by the Democracy Barometer and the Varieties of Democracy Project (V-Dem). These indicators enable us to analyze the specific mechanisms that link democracy quality to policy outputs and outcomes. Thus, we will be able to go beyond the question of whether democracy contributes or undermines policy performance, and we will be able to state which institutional traits of democracy are responsible for a better or worse policy performance. Second, we contribute to comparative climate policy research. Global warming is a worldwide environmental problem. Hence, it is fruitful to analyze the willingness and ability of governments to tackle climate change in different institutional contexts. Only a limited amount of work has been done regarding the effect of specific democracy quality dimensions on climate policy (Böh-melt, Böker, & Ward, 2016 , p. 1273 . Fredriksson and Neumayer (2013, p. 18) , in separate regression models, find that only the historical experience of executive constraints and not the cumulative effect of competition leads to stricter climate policies. On the contrary, Wurster (2013, pp. 86f.) ascertains that there is no significant effect of checks and balances on carbon dioxide (CO 2 ) emissions. To our knowledge, the effects of multiple democracy quality dimensions on climate policy have not been studied simultaneously.
Our main argument is that, if democracy quality has an impact at all, it is political rights that contribute to climate protection. Since solving global warming implies considerable changes in our daily lives and economy, it depends foremost on a demand for such measures by the citizenry. Political rights together with an independent civil society enable citizens to inform themselves about global environmental change, and they enable supporters of climate change mitigation to pressure the government via the media and public opinion to address global warming. In comparison, there is little reason to believe that competitive elections alone make governments implement climate policies. The diffuse character of the climate change problem makes it unlikely that emission reductions are relevant for most citizens' decisions in elections or their organization and participation in political parties. In addition, democratic governments are presumably reluctant to adopt stricter climate policies due to the considerable short-term socio-economic costs which could affect their re-election. While checks and balances imply that more interests are considered, veto players with divergent interests are likely to hinder the adoption of stricter climate policies. Civil rights enable individuals to focus on their self-interest even if it is against the common interest of environmental protection. However, they might also contribute, via the rule of law, to the acceptance of international agreements and the implementation of climate policies.
To answer our research question, we test the effects of four democracy quality dimensions-electoral and horizontal accountability, political and civil rights-on climate policy commitment and performance using data from the V-Dem-Project . We agree with Bättig and Bernauer (2009) that it is important to distinguish between commitment and performance. Compared to climate change mitigation, participation in climate cooperation comes with little cost. With the democracy measures from Polity IV and Freedom House (Freedom House, 2017; , we show the differences of our analytic strategy compared to former publications on the relationship between democracy and global warming. The focus on the effect of democracy quality limits the analysis to countries that have been classified as "free" or "partly-free" by Freedom House in the majority of years of our research period. Our findings shed new light on the causal mechanisms that link democracy to global warming. While results based on the Freedom House and Polity IV measures indicate that democracy quality, in general, contributes to a commitment to international climate cooperation, the disaggregated measurement approach shows that the positive effect of democracy on commitment to climate cooperation depends on the realization of political rights. We find limited support for the claim that the other democracy quality dimensions matter for climate policy outcomes.
In the next section (2), we summarize the theoretical discussion regarding our research question and formulate hypotheses for the empirical analysis. The dependent and independent variables are operationalized in section 3. The following section (4) conducts crosssectional analyses to explore our research question. The final section summarizes the findings and presents our conclusions (5).
Institutional Traits of Democracy and Climate Policy
In our discussion of the literature on the environmental consequences of democracy quality dimensions, we adopt the "embedded democracy" concept from . Following Dahl, narrow definitions of democracy focus on competitive elections and enable the analysis of the relative performance of democracies and autocracies (e.g., Wurster, 2013, p. 82) . They are less suited for the analysis of the relative importance of institutional traits of democracies for climate policy. Scholars disagree about what constitutes democracy besides competitive elections (Geissel, Kneuer, & Lauth, 2016, p. 574 ). distinction between internal and external embeddedness enables us to focus on the effects of political democracy and not on the hypotheses that link democracy to climate policy via economic development or international cooperation (Burnell, 2012; Payne, 1995) . The "embedded democracy" concept distinguishes five partial regimes, namely electoral regime, political rights, civil rights, horizontal accountability, and the effective power to govern. In comparison to democracy concepts that focus on political rights and civil liberties (e.g., Collier & Levitsky, 1997, p. 434; Freedom House, 2017) , it identifies with the former four partial regimes the democracy-quality dimensions that are regarded as the most important in the democracy-environment literature. Our robustness analyses also control for three indicators regarding the effective power to govern (see Annex). With regard to the number of democracy quality dimensions the embedded democracy concept is relatively parsimonious (e.g. Diamond & Morlino, 2005, p. xii) .
Several scholars expect that electoral accountability, i.e. the right to participate in the free and fair election of political authorities (Merkel, 2004, p. 42) , contributes to environmental commitment and protection. First, democratically elected governments are responsive to their citizens' policy preferences (Barrett & Graddy, 2000; Congleton, 1992 ). The median voter should be more willing to accept stricter environmental regulations since they imply lower costs for citizens, compared to political and economic elites that possess a larger part of the national income (Bernauer & Koubi, 2009 , p. 1356 Congleton, 1992, pp. 416f., 421; Winslow, 2007, p. 772) . Additionally, non-elected governments might not adopt long-term environmental policies since their power is uncertain (Congleton, 1992, p. 417) . Second, democracies presumably provide more environmental public goods to stay in power (Bueno De Mesquita, Smith, Siverson, & Morrow, 2003) since the price of public good provision relative to private goods falls with the size of the winning coalition (Cao & Ward, 2015, p. 265) . Finally, Fredriksson, Neumayer, Damania and Gates (2005, p. 350) , List and Sturm (2006, p. 1259) and Wilson and Damania (2005) emphasize the importance of competitive elections. Governments would only consider citizens' policy preferences if their participation made a difference.
The underlying assumption that citizens are climatefriendly is questionable (Spilker, 2013; Ward, 2008, p. 389) . Empirical research finds that climate concern varies among countries (e.g., Kim & Wolinsky-Nahmias, 2014) . Moreover, democratic governments are accountable to citizens within the nation-state and therefore might not be willing to deal with global environmental pollution (Held & Hervey, 2011, p. 90) . Additionally, global warming mainly affects future generations and climate policies will only impact emissions in the long-term (Bernauer & Koubi, 2009 , p. 1357 Cao & Ward, 2015, p. 271; Wurster, 2011 Wurster, , pp. 546f., 2013 . The diffuse character of the climate problem makes it unlikely that emissions are relevant for most citizens' decisions in elections. Democratic governments might also face citizens who are unwilling to accept the socio-economic costs of climate change mitigation (Holden, 2002, p. 10) and, therefore, prioritize economic development (Shearman & Smith, 2007, pp. xivf., 83) . Non-elected governments also might not pursue climate-friendly policies; their legitimacy rests on their socio-economic performance. In sum, we expect that competitive elections cannot explain cross-national variation in commitment to climate cooperation (Hypothesis 1a) and climate change mitigation (Hypothesis 1b). It depends on whether supporters or opponents of climate protection are elected (see also Wurster, Auber, Metzler, & Rohm, 2015, pp. 183f.) .
In democracies, horizontal accountability (i.e. checks and balances) makes it more likely that alternative policy choices are discussed and that the public is informed about environmental policies and their implementation (Burnell, 2012, p. 823; Held & Hervey, 2011; Wurster, 2013, p. 83) . In comparison, the environmentalist authoritarian literature emphasizes that the democratic decision-making process hinders fast action to tackle climate change. Democratic governments must find an agreement with veto players with divergent economic interests (Beeson, 2010, p. 289; Fliegauf & Sanga, 2010, p. 2; Giley, 2012, p. 289; Wurster, 2011 Wurster, , p. 547, 2013 . Empirical research finds no clear support that institutional constraints contribute to or impede climate protection (e.g., Garman, 2014; Madden, 2014; Wurster, 2013) . Overall, we believe that the positive and negative effects of horizontal accountability balance each other out and assume no effect of horizontal accountability on cross-national variation on climate policy commitment and performance (Hypotheses 2a and 2b).
In the 1970s, green political theorists argued that civil rights, i.e. constitutional rights that protect the individual against the state (Merkel, 2004, p. 39) , contribute to individuals following their self-interest versus the common interest of environmental protection (e.g., Hardin, 1968; Ophuls, 1977, pp. 145ff.) . However, this argument depends on the climate policy preferences of citizens. In addition, the effectiveness of using repression to enforce environmental policies is limited (Stehr, 2015, p. 450; Wurster, 2013, p. 80) . Civil rights enable citizens to demand the implementation of climate policies via the courts (Spilker, 2013, pp. 55, 59; Winslow, 2007, p. 772) . However, this possibility depends on existing environmental regulations. In sum, we expect that civil rights do not explain country-differences in climate policy commitment and performance (Hypotheses 3a and 3b).
Many social scientists link democracy to environmental protection via political rights, i.e. freedoms of expression, association, and the media, and the autonomy of the civil society (Merkel, 2004, p. 39) . These institutional traits enable citizens to inform themselves regarding pollution (Barrett & Graddy, 2000; Bernauer, Böhmelt, & Koubi, 2013; p. 93f.; Payne, 1995, p. 43) , to express their environmental policy-preferences (Bernauer et al., 2013, p. 93) , to form environmental interest groups (ENGOs), to mobilize public support (Fredriksson & Neumayer, 2013, p. 12; Gleditsch & Sverdrup, 2002, p. 48) , and to influence the government's decisions (Burnell, 2009, p. 6; Payne, 1995, p. 43 ). An independent civil society makes it more likely that citizens express their policy-preferences (Böhmelt et al., 2016 (Böhmelt et al., , p. 1277 . Free media enables citizens, journalists, and scientists to monitor government policy (Payne, 1995, p. 45) and support technological innovation as well as the spread of scientific knowledge (Gleditsch & Sverdrup, 2002, p. 47) . However, powerful special interest groups may block environmental policy reforms (e.g., Bernauer & Koubi, 2009 , p. 1357 Never & Betz, 2014, p. 12; Shearman & Smith, 2007, pp. 89, 91) or undermine their implementation (Midlarsky, 1998, p. 344) . We expect that countries with higher levels of political rights are more committed to climate cooperation (Hypothesis 4a). Since the reduction of greenhouse gas emissions is associated with considerable short-term costs for society and economy, climate change mitigation is dependent on public awareness of global warming and support for climate protection. Democratic freedoms ensure that diffuse interests such as climate protection are at least considered as part of the political process. It is presumably more difficult for the public to control climate change mitigation compared to the ratification of climate treaties (Cao & Prakash, 2012) . Thus, we expect no effect of political rights on climate policy outcomes (Hypotheses 4b).
To conclude, if democracy quality has an impact at all, it is political rights that contribute to commitment to climate cooperation. A uniform effect of the democracy quality dimensions on climate policy outputs and outcomes cannot be expected. Hence, they should be tested separately.
Research Design
To answer our research question, we examine the relevance of democratic institutional traits using crosssectional OLS regression based on country averages from 1990-2005/2010 . This is because, firstly, cross-country variations are of primary interest in this analysis. Secondly, institutional traits of democracy are relatively stable over time. Finally, we assume that political institutions affect climate policy only in the long-term. The selected period is relevant as climate change has only been recognized at the end of the last century on the international level as a global environmental problem. As our focus lies on democracy quality, we examine 99 countries that have been classified by Freedom House as "free" or "partly free" during most years of our research period. Before we present the results, this section describes the measurement of the dependent and independent variables.
Measurement of the Dependent Variables
Following previous research, we examine climate cooperation commitment and state efforts to mitigate global warming separately. Our indicator for commitment is the climate policy output component from the climate cooperation index created by Bättig, Brander and Imboden (2008) ; taken from Bättig and Bernauer (2009) . It summarizes information on state behavior within the climate change regime (ratification and ratification delay of the UNFCCC and the Kyoto Protocol, reporting and reporting delay, and timely financial contributions to the UNFCCC core budget) from 1990-2005. It varies from 0-1, where higher values imply more cooperative state behavior. Because CO 2 is the most important greenhouse gas, CO 2 emissions per capita can be used to measure climate policy outcomes. The data is taken from the online database of the World Bank World Development Indicators (WDI) (data access in 2017). Following previous studies, we examine pollution levels. Our appendix also studies longterm and short-term changes in CO 2 emissions per capita using cross-sectional and time-series cross-sectional regression analysis.
Measurement of the Independent Variables
In comparison to earlier research on the relationship between democracy and climate policy, we measure the effect of the democracy quality dimensions side-by-side in one regression model. Following our theoretical discussion, it is important to assess the influence of the democracy attributes separately. Several studies apply multiple democracy measures with different underlying democracy conceptions in separate regression models (e.g., Midlarsky, 1998; Neumayer, 2002a) . However, the democracy quality dimensions should be tested simultaneously. Specific democracy quality indicators might only show a significant effect because they are highly correlated with the other institutional traits.
The effects of the democracy quality dimensions are captured by indicators developed by Lührmann, Marquardt and Mechkova (2017) and the V-Dem project . All indicators are based on expert evaluations. Our indicator of electoral accountability is the "Vertical Accountability Index" of Lührmann et al. (2017, pp. 11ff.) . This index focuses on the mechanisms of formal political participation via elections and political parties in the exercise of accountability. It summarizes indicators of the quality of free and fair elections, the percentage of the population that is enfranchised, whether the chief executive is elected, and whether there is the right to organize and participate in political parties. The latter aspect enables us to consider the assumption that competitive elections are crucial. Checks and balances are captured by the "Horizontal Accountability Index" (Lührmann et al., 2017, p. 13) , which represents the extent to which state institutions are able to hold the executive branch of the government to account. Three institutions are considered in this regard: the legislature, the judiciary, and special bodies designed for this purpose (e.g., ombudsman). We use the "Equality before the law and individual liberty Index" from V-Dem to measure the democratic subdimension of civil rights. This index captures the extent to which laws are transparent and rigorously enforced, and whether the public administration is impartial, the extent to which citizens enjoy access to justice, the ability to secure property rights, freedom from forced labor, freedom of movement, physical integrity rights, as well as freedom of religion. Finally, for the operationalization of political rights, we apply the "Diagonal Accountability Index" (Lührmann et al., 2017, p. 15) , which captures the extent to which citizens are able to hold a government accountable outside of formal political participation. It summarizes information on media freedom, civil society characteristics, freedom of expression, and the degree to which citizens are engaged in politics.
These variables enable us to measure the dimensions of democracy quality separately and test their effects on climate policy simultaneously. In comparison to the disaggregated data from Freedom House and Polity IV, they are more valid and reliable. Both Freedom House measures and the polity2 index have validity and reliability problems with regard to conceptualization, measurement, and aggregation (e.g., Munck & Verkuilen, 2002) . In contrast to the indicators from the Democracy Barometer, our variables are not based on policy output and outcome indicators. Finally, in comparison to data from the Bertelsmann Stiftung's Transformation Index, the Democracy Barometer, and Freedom House, the VDem indicators cover our country sample and the whole research period we are interested in. We compare the disaggregated measurement approach to the Freedom House (2017) political rights and civil liberties indices and the polity2 indicator from Polity IV . They have been used in most studies of democracy and climate policy. The Freedom House indicators are rescaled so that higher values on the measures from Freedom House and Polity IV indicate higher levels of democracy quality.
Our statistical analyses control for additional variables that have been applied in similar studies. Population density is included as it is associated with natural resource use (Spilker, 2012) . Since emissions result mainly from economic activities, we consider the level of economic development (GDP per capita) and economic growth (GDP growth). Countries that export fossil fuels should be less likely to participate in climate cooperation and mitigate global warming. Thus, we control for the percentage of merchandise exports that are fossil fuel exports. The effect of international trade is theoretically ambiguous. Our indicator is the percentage of the sum of exports and imports of a country's GDP. Data on our socio-economic variables come from the WDI online database (data accessed in 2017). Recent research suggests that state involvement in international governmental organizations (IGOs) increases a country's willingness and ability to reduce pollution (e.g., Spilker, 2012) . Data on country memberships in IGOs comes from Pevehouse, Nordstrom and Warnke (2010). On the domestic level, ENGOs pressure governments to consider environmental issues. ENGO strength is captured by data from Bernauer et al. (2013) on the number of ENGOs registered in a country with the International Union for Conservation of Nature. We consider a country's vulnerability to the consequences of global warming with the climate change index from Bättig, Wild and Imboden (2007) in Bättig and Bernauer (2009) . It covers climate variability due to global warming in comparison to natural developments on a scale from 0-1. Higher values indicate higher climate variability. More vulnerable countries should be more active in this policy area (Sprinz & Vaahtoranta, 1994) .
The climate policy outcome models test, following EKC-theory (Grossman & Krueger, 1995) , a curvilinear effect of GDP per capita. We used the mean-centered variable GDP per capita to avoid problems with non-essential multicollinearity. Our commitment indicator is also included as an independent variable. 1 Countries that are more committed to climate cooperation might be more willing to reduce emissions (Bättig & Bernauer, 2009 ). Table 1 summarizes the descriptive statistics of all variables included in the statistical analyses. ) . While nearly all democracy aspects are associated with higher levels of climate policy commitment, only the effect of political rights is significant. Electoral accountability is negatively but insignificantly associated with commitment. This supports our hypotheses 1a, 2a and 3a that electoral and horizontal, as well as civil rights cannot explain country-differences in commitment to climate cooperation. In accordance with hypothesis 4a, we find that countries with high levels of political rights are also more committed. Models 2-4 in Table 2 show that both Freedom House indicators and the polity2 indicator have a positive and significant effect on commitment. If the democracy quality dimensions are examined in separate models, each contributes significantly to commitment as well (see Annex). Thus, the summary measures exhibit significant positive effects as they either encompass political rights indicators or are highly correlated with political rights.
Results

Commitment to Climate Cooperation
We performed several robustness analyses (see Annex). Testing cumulative effects of the democracy quality dimensions Gallagher & Thacker, 2008 ) from 1950 /2010 , we yield the same conclusions. Our results also remain stable if we control for the Annex-I status and the level of CO 2 emissions per capita. If we add countries classified as "not free" for most years from 1990-2010, the positive effect of political rights on commitment is also significant. The results of the commitment model remain stable if we estimate our models without outliers and if we exclude developed countries or countries from a particular region.
Following our theoretical expectations, political rights might contribute to commitment since they enable citizens and interest groups to pressure the government to consider climate change. However, we find no significant interaction effect between political rights and ENGO influence (see Annex). This finding might result from our indicator of the political influence of ENGOs which just counts the number of domestic ENGOs. In addition, many domestic ENGOs focus on local environmental problems (Never & Betz, 2014, p. 12) . Table 3 summarizes the results for average CO 2 emissions per capita levels (ln) from 1990-2010. In our models, population density, fuel exports and, contrary to our expectations, ENGO strength contribute to emissions. In accordance with EKC-research, we find an inverse Ushaped relationship between GDP per capita and CO 2 emissions per capita. The findings support that growth, country memberships in IGOs as well as vulnerability are associated with lower emissions levels. Moreover, the analysis indicates that cross-national variation in the democracy quality dimensions does not explain country-differences in climate policy outcomes. In accordance with our theoretical expectations (hypotheses 1b, 2b, 3b and 4b), we find no effect of vertical and horizontal accountability as well as civil and political rights on cross-national variation in CO 2 emissions. However, while political rights and horizontal accountability are negatively associated with emission levels, electoral accountability and civil rights show positive effects. Both Freedom House indicators and the polity2 indicator are not associated with emission levels.
Climate Change Mitigation
Our results remain stable if we exclude developed countries (see Annex). We also examined the effects of the democracy quality dimensions on average CO 2 emissions in two sub-periods (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . In contrast to our theoretical expectations, we find a significant positive effect of electoral accountability on average CO 2 emissions per capita from 1990-1999, if we exclude countries from the Middle East and North Africa. However, many countries might not have adopted mitigation measures in the early years of the international climate change regime. Additionally, the time it takes for climate policies to affect greenhouse gas emissions has to be considered. The robustness analyses suggest no effect of the democracy quality dimensions on short-term and long-term changes in CO 2 emissions per capita.
It appears that the cross-national variance in political rights explains commitment to climate cooperation better than country-differences in vertical accountability, horizontal accountability and civil rights. Our results are based on correlations. Case studies could give us more insight into the causal processes that link political rights to commitment to international efforts to tackle climate change. In the following, we examine Ecuador in more detail, a country that performs well with re- gard to political rights and commitment to climate cooperation but has deficits in another democracy quality dimension (horizontal accountability). 2 Simultaneously, Ecuador performs above-average on our measure of climate cooperation commitment. The political system of Ecuador is characterized by free and fair elections and the respect of civil rights. Ecuador shows deficits with regard to horizontal accountability during our research period. The independence of the judiciary in Ecuador is restricted. The executive and the legislative branches of government have repeatedly influenced court decisions for their benefit. In comparison, there are no restrictions on the freedoms of association, expression, or the press. Ecuador has above average values on our political rights indicator. Since the 1990s, civil society organizations representing indigenous people have gained in influence in the Ecuadorian political system. They have also been organized around environmental issues such as the ecological consequences of petroleum extraction in the Amazon lowlands. Case studies have shown that the Ecuadorian government's international climate policy has been influenced by civil society organizations (e.g. Espinosa, 2013; Martin, 2011) . In the mid-1990s domestic NGOs, scientists and indigenous groups de-manded a halt to oil drilling in the Ecuadorian Amazon. Espinosa (2013) argues that the environmental interests groups were able to change the public discourse on petroleum extraction in the oil exporting country. The government of President Correa was responsive to the influence of civil society organizations (Martin, 2011, pp. 26f.) . It worked together with domestic NGOs to formulate a proposal to the international community (Martin, 2011, pp. 31f., 39) . The Ecuadorian government finally proposed that it would commit itself to not extracting the country's largest oil reserves in the Yasuní National Park in the Amazon and thus avoid considerable greenhouse gas emissions under the condition that it would receive international financial compensation (Martin, 2011, p. 22) . Martin (2011, p. 31) concludes that the Ecuadorian government represented the climate policy position of the civil society organizations on the international level. The example of Ecuador shows that political rights enabled civil society to influence the country's climate policy (Martin, 2011, pp. 27f.) . This case also illustrates the difference between climate policy commitment and climate change mitigation. The Ecuadorian government introduced the condition of financial compensation. It was, in the end, unwilling to stop oil drilling in the Yasuní National Park since there was little financial support from the international community. With regard to commitment to climate policy goals, states appear to be responsive to the climate policy demands of citizens and civil society organizations facilitated by political rights although they are more reluctant to implement climate change mitigation policies.
Discussion and Conclusion
Our results show that the conceptualization and measurement of democracy matters in comparative climate policy research. With the measures from Freedom House and Polity IV, we observe positive effects on climate policy commitment. In comparison, the disaggregated measurement approach indicates that only the realization of political rights is crucial. The results suggest that previous research might have only found significant effects of democracy quality measures on commitment because they contain or are highly correlated with the dimension of political rights. This finding sheds new light on the causal mechanisms that link democracy to commitment. In accordance with our theoretical expectations, we find that the positive effect of democracy quality depends on political rights. It appears that electoral and horizontal accountability, as well as civil rights, are not decisive for country-differences in commitment to climate cooperation. The effect of competitive elections depends on the electoral success of supporters and opponents of climate protection. Horizontal accountability provides incentives and constraints to participation in climate cooperation. The effect of civil rights depends on a country's existing climate policy regulations. We do not believe that political rights alone contribute to climate cooperation either. Climate change mitigation is dependent on public awareness of global warming and support for climate protection. For instance, Harrison and Sundstrom (2010) conclude from their case studies of Kyoto Protocol ratification that the EU member states and Japan were able to ratify the agreement since public and business interests supported it. In comparison, Australia withdrew its ratification and the United States never ratified it since public climate concern was low and industry interest groups opposed ratification. Our argument is that political rights enable supporters of climate change mitigation to raise awareness of climate change, articulate their climate policy preferences, and mobilize public support in the first place. These democratic freedoms make it, therefore, more likely that diffuse interests such as climate protection are considered in the political process (see also Martin, 2011) . For instance, Never and Betz (2014, p. 12) demonstrate that civil society organizations had no influence on climate policy in India and South Africa since they had no access to the domestic political decision-making process. In accordance with our theoretical expectations and earlier research, we find little support for the claim that democracy quality or the democracy quality dimensions-electoral and horizontal accountability, political and civil rights-matter for climate policy outcomes. If at all, electoral accountability may have been associated with higher emission levels in the 1990s. While political rights contribute to commitment to climate cooperation, they are not associated with lower emission levels. An explanation for this finding is that it is, presumably, more difficult for the public to control the implementation of environmental policies (Cao & Prakash, 2012) . The main implication of our results for the analysis of substantive research questions in empirical democracy research is that it could be fruitful to study the implications of democracy on a disaggregated basis to gain more analytical clarity and, therefore, to conceptualize and measure democracy quality dimensions separately. Further climate policy research could investigate the relationship between political rights and global warming policy in more detail. Our study has focused on institutional traits. To gain more knowledge on the effect of political rights on climate cooperation, more attention should also be given to the policy-preferences of political decision-makers and citizens and their interaction with political rights. It would also be interesting to examine the relative importance of political rights such as freedom of expression, freedom of association, and civil society autonomy for climate policy. We also have not considered elements of direct democracy. 
Models with Indicators of the Effective Power to Govern
The concept of "embedded democracy" from distinguishes five interdependent partial regimes, namely electoral regime, political rights, civil rights, horizontal accountability, and the effective power to govern. Table A1 tests, also the effect of the effective power to govern. The effective power to govern means that only elected authorities participate in political decision-making processes. We considered three indicators: The Domestic Autonomy (v2svdomaut) item from the V-Dem Project evaluates a state's autonomy in domestic politics from external actors. The variable International autonomy (v2svinlaut) from the V-Dem Project captures a state's independence in foreign policy from external actors. The external constraints (exconst) indicator from measures constraints on the government by various accountability groups (e.g., the legislature, the judiciary, the military). The results of our main analysis remain stable. In addition, we find a significant positive effect of a state's autonomy in foreign policy on commitment. In comparison, the domestic and international autonomy does not matter for CO 2 emissions per capita. The exconst indicator overlaps with our measure of horizontal accountability. However, the results remain the same, when we exclude horizontal accountability. 
Test of the Effect of the Democracy Quality Dimensions in Separate Regression Models
The summary measures of democracy in our main analysis showed significant positive effects on commitment. In comparison, the separate analysis of the democracy quality dimensions found that only political rights matter for commitment. Table A2 tests the effect of the democracy quality dimensions in separate regression models. Table A2 shows that in separate regression models all democracy quality dimensions are significantly associated with commitment to climate cooperation. This result indicates that summary measures of democracy, as well as our indicators of electoral, horizontal accountability, and civil rights in Table A3 , are only significantly associated with commitment as they are highly correlated with political rights. Table A3 examines the effect of the democracy quality dimensions on CO 2 emissions levels in separate regression models. In accordance with our main analysis, it suggests that the democracy quality dimensions do not matter for pollution. Table A4 and A5 present our main regression models without influential cases. First, countries with standardized residuals of at least +/−2 were successively excluded. Second, outliers were identified using Cook's D (> 4/n), Leverage (> 3*k/n) and DfBetas (> +/−1). The results of our commitment models stay stable (see Table A4 ). With regard to CO 2 emissions per capita, the positive effect of political rights on CO 2 emissions per capita becomes significant (see Table A5 ). However, this effect turns insignificant again if we estimate further robustness analyses with and without influential cases. 
Main Models without Influential Cases
Jackknife Analysis
Using jackknife analysis, we tested whether our results depend on certain country groups. Table A6 tests the effect of our main models without developed countries. We identified developed countries by OECD-membership. The effect of political rights on commitment becomes insignificant if we exclude developed countries. However, it becomes significant if we exclude outliers. The following countries are identified as outliers in model 1 in Table A6 : Central African Republic, Republic Congo, Costa Rica, Dominican Republic, Gabon, Gambia, Kuwait, New Zealand, Singapore, Ukraine, and Zambia. The results of CO 2 emissions per capita model remain stable. Table A6 . Democracy quality dimensions, commitment to climate cooperation and CO 2 emissions per capita, ln in nondeveloped countries (OLS regression analysis).
(1) Commitment (2) Notes: Unstandardized regression coefficients and standard errors in parentheses. *** p < .01, ** p < .05, * p < . The results of our analysis of commitment to climate cooperation also remain stable if we exclude countries from particular regions. Tables A7, A8 and A9 summarize the results of our jackknife-analysis. We applied the World Bank country classification by region (https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lendinggroups). The positive effect of political rights on commitment to climate cooperation remains significant in nearly all regression models (see Table A6 ). It becomes marginally insignificant if countries from East European or from Southeastern European countries are removed from the analysis. However, if we estimate the models without influential cases the effect of political rights becomes significant again (see Table A7 ). If we exclude countries from Sub-Sahara Africa, we find a significant negative effect of electoral accountability on commitment. In addition, several models without outliers exhibit a significant negative effect of electoral accountability and a significant positive effect of civil rights on commitment. However, these effects are not as robust as the effect of political rights. In our analysis without countries from the Middle East and North Africa, electoral accountability is significantly associated with CO 2 emissions per capita (see Table A9 ). Model 2 and 4 in table A14 show that the significant positive effect of electoral accountability, in the analysis of our sample without countries from the Middle East and Northern Africa, is only stable for the period from 1990-1999. Political rights are negatively associated with CO 2 emissions per capita if we exclude countries from Central Asia or Latin America (see Model 1 and 4 in Table A9 ). However, this effect becomes insignificant if we estimate further robustness analyses. Table A7 . Jackknife analysis: Democracy quality dimensions and commitment to climate cooperation (OLS regression analysis).
(1) (2) (3) (4) (5) (6) (7) (8) 
Main Model of Commitment to Climate Cooperation with Interaction Effect between ENGO Strength and Political Rights
We tested an interaction effect between ENGO strength and political rights (see table A11 ). The assumption is that political rights enable citizens to organize in ENGOs and exert influence via public opinion policy outputs. The results indicate no significant interaction effect between ENGO strength and political rights. It has to be considered that the number of ENGOs captures only the number of ENGO's in a country. However, alternative measures were only available for a limited number of countries. 
Control of Annex-I Status
International climate change regime distinguishes between Annex-I and non-Annex-I countries. Annex-I (Developed) countries are regarded as historically responsible for global warming and, therefore, should take the lead in climate change mitigation. Thereby, the Kyoto Protocol specified legally binding greenhouse gas emissions targets for Annex-I member states. Table A12 controls the effect of the Annex-I status on commitment to climate cooperation. Overall, our results remain stable. Table A13 adds CO 2 emissions per capita, ln, as an additional control variable in our analysis of commitment to climate change cooperation. Countries with low emission levels might be more willing to enter international climate change treaties than countries with high emission levels. The results of our main model in Table 2 remain stable. In contrast with our expectations, we find a positive but insignificant effect of CO 2 emission per capita on commitment to climate cooperation. We also estimated our climate policy outcome model for two sub-periods-1990-1999 and 2000-2010 . Table A13 shows, as in our main analysis, no significant effects of the democracy quality dimensions on CO 2 emissions per capita. Model 2 and 4 in table A13 show that the significant positive effect of electoral accountability in the analysis of our sample without countries from the Middle East and Northern Africa is only stable for the period from 1990-1999. 
Control of CO 2 Emissions Per Capita
Democracy Quality Dimensions and Changes in CO 2 Emissions over Time
Dependent Variable: Linear Trend in CO 2 Emissions Per Capita from 1990 to 2010
Our main analysis focuses on variation in CO 2 emissions per capita among countries. Table A15 tests our model on the variation of long-term changes in CO 2 emissions among countries. For this purpose, we estimated for each country the slope (unstandardized regression coefficient) of our year variable on CO 2 emissions per capita from 1990-2010. The slopes of each country constitute our measure of long-term changes in CO 2 emissions per capita in the cross-sectional OLS regression analysis (slope regression) in Table A15 (Babones, 2014). We find no significant effect of the democracy quality dimensions on the linear trend of CO 2 emissions per capita. Table A15 . Democracy quality dimensions and CO 2 emissions per capita, ln long-term changes (OLS regression analysis/slope regression).
(1) Notes: Unstandardized regression coefficients and standard errors in parentheses. *** p < .01, ** p < .05, * p < .10.
